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DETAILED ACTION 



This Office Action is sent in response to Applicant's Communication received May 16, 
2006 for application number 10/675525 originally filed September 29, 2003. The Office hereby 
5 acknowledges receipt of the following and placed of record in file: amended claims 1-33 wherein 
claims 1-11, 14 and 20-33 have been cancelled. 



Claim Rejections - 35 (JSC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
10 obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
1 5 manner in which the invention was made. 

Claims 12, 13, 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Park (U.S. Patent Publication No. 2004/0088593) (hereinafter referred to as Park) in view of 
Meynard (U.S. Patent Publication No. 2003/0229816 Al) (hereinafter referred to as Meynard) 

20 and Mahalingaiah et al. (U.S. Patent No. 5,490,059) (hereinafter referred to as Mahalingaiah). 

As to claim 12, Park discloses a clock control system for generating a clock signal having 
an operating IVequency set to a first operating frequency corresponding to a threshold 
temperature, comprising: a thermal sensor (5) operative to produce a temperature signal 
corresponding to a junction temperature of at least a portion of a circuit on a die (paragraph 20); 

25 a thermal sensor control circuit (10), operatively coupled to the thermal sensor (as shown in 
figure 1), and operative to produce temperature data in response to the temperature signal 
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(produces a "higher temperature value") and to provide a control signal in response to the 
temperature data (paragraph 21, lines 9-16); a clock generator circuit (3) operative to produce the 
clock signal (paragraph 20); and a dynamic overclock frequency control data generator (16), 
operatively coupled to the thermal sensor control circuit and the clock generator circuit (as 
5 shown in figure 1), and operative to provide dynamic overclock frequency control signal to the 
clock generator circuit (sends a control signal to the operation frequency controller 3) in response 
to the control signal and the received temperature data (temperature data received at linear signal 
generator 14; paragraph 22, lines 1-6) to cause the clock generator circuit to increase the 
operating frequency of the clock signal when the detected junction temperature is less than a 
10 threshold temperature (Park discloses the operation frequency controller 3 receiving a control 
signal from driving circuit 1 8 that increases the frequency of the CPU 1 dependent on the 
temperature detected; paragraphs 21 and 35). 

Park does not disclose a method that can overclock a processor where the operating 
frequency is set above the nominal frequency of the processor if the junction temperature is 
1 5 below a maximum rated temperature. 

Meynard teaches a clock controller system (230 and 270) for a system that can overclock 
(therefore above the nominal frequency) the processor given the temperature of the system via 
sensor (280) (paragraphs 29 and 53-56). Meynard has the additional feature of allowing the 
activity of the system to determine saturation and stalls in the system (paragraphs 11-13). 

20 It would have been obvious to one of ordinary skill of the art, having the teachings of 

Park and Meynard before him at the time the invention was made, to modify the control circuit 
disclosed by Park to use the overclocking capabilities as taught by Meynard. One of ordinary 
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skill in the art would be motivated to make use of overclocking via clock control circuit in view 
of the teachings of Meynard, as doing so would give the added benefit of allowing the activity of 
the system to determine saturation and stalls in the system (as taught by Meynard above). 
Neither Park nor Meynard teaches the dynamic overclock frequency control data 
5 generator sending providing dynamic overclock frequency control data to the clock generator 
circuit. 

Mahalingaiah teaches a clock speed optimizing mechanism wherein a control unit (134) 
sends control data (122) to a frequency synthesizer that clocks a CPU (102) (column 3, lines 33- 
40). Mahalingaiah also has the additional feature of controlling the frequency of the system clock 

10 (column 2, lines 2-7). 

It would have been obvious to one of ordinary skill of the art, having the teachings of 
Park, Meynard and Mahalingaiah before him at the time the invention was made, to modify the 
dynamic overclock frequency control data generator disclosed by Park to determine and deliver* 
clock control data as taught by Mahalingaiah. One of ordinary skill in the art would be motivated 

15 to make use of determining and delivering clock control data in view of the teachings of 
Mahalingaiah, as doing so would give the added benefit of controlling the frequency of the 
system clock (as taught by Mahalingaiah above). 

As to claim 13, Park together with Meynard and Mahalingaiah taught the clock control 
system according to claim 12, as described above. Mahalingaiah further teaches wherein the 
20 dynamic clock frequency control data generator (16) is operative, in response to the control 
signal, to provide hysteresis based frequency control (column 3, lines 6-15) to increase the 
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operating frequency of the clock signal if the detected junction temperature is below a lower 
junction temperature threshold (column 3, lineSO thru column 5, line 42). 

Meynard further teaches decreasing the operating frequency of the clock signal if the 
detected junction temperature is above an upper junction temperature threshold wherein the 
5 upper junction temperature threshold is greater than the lower junction temperature threshold, 
(paragraphs 29 and 53-56). 

As to claim 15, Park together with Meynard and Mahalingaiah taught the clock control 
system according to claim 12, as described above. Park further teaches wherein the thermal 
sensor control circuit is operative to produce the control signal in response to a comparison 
1 0 between the temperature data and the threshold temperature data (paragraph 2 1 , lines 9- 1 6). 

As to claim 16, Park together with Meynard and Mahalingaiah taught the clock control 
system according to claim 12, as described above. Mahalingaiah further teaches wherein the 
dynamic overclock frequency control data generator is operative to reduce the frequency of the 
clock signal to at least the portion of the circuit on the die in response to the control signal and if 
15 the first junction temperature is above a junction temperature threshold (column 3, lines 33-40). 

Claims 17-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Culbert et 
al. (U.S. Patent No. 6,820,209 Bl) (hereinafter referred to as Culbert) in view of Meynard (U.S. 
Patent Publication No. 2003/0229816 Al) and Park (U.S. Patent Publication No. 2004/0088593). 

As to claim 1 7, Culbert discloses in a system comprising a host processor (1 02) and a 
20 graphics co-processor (Culbert discloses a graphics controller 1 16 that "provides processing of 
display commands" and therefore a co-processor; column 4, lines 30-34), a method for 
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generating a clock signal (via clock controller 218 within 1 16) for the graphic co-processor 
(column 6, line 56 thru column 7, line 41). 

Culbert does not disclose the method wherein the clock signal has an operating frequency 
set to a nominal operating frequency corresponding to a maximum rated junction temperature. 

5 Meynard teaches a clock controller system (230 and 270) for a system that can overclock 

(therefore above the nominal frequency) the processor given the temperature of the system via 
sensor (280) (paragraphs 29 and 53-56). Meynard further discloses that the overclocking is 
carried out dependent upon keeping the processor to "comply with the specifications of the 
product manufacturer" which is inclusive of temperature and therefore maximum rated 
10 temperature (paragraphs 38, 46 and 62). Meynard has the additional benefit of allowing the 
activity of the system to determine saturation and stalls in the system (paragraphs 11-13). 

It would have been obvious to one of ordinary skill of the art, having the teachings of 
Culbert and Meynard before him at the time the invention was made, to modify the clock control 
methods disclosed by Culbert to use the overclocking capabilities based upon the maximum 

15 rated temperature as taught by Meynard such that the host processor overclocks the graphics co- 
processor of Culbert based upon the maximum rated temperature. One of ordinary skill in the art 
would be motivated to make use of overclocking capabilities based upon the maximum rated 
temperature in view of the teachings of Meynard, as doing so would give the added benefit of 
allowing the activity of the system to determine saturation and stalls in the system (as taught by 

20 Meynard above). 
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Neither Culbert nor Meynard teach: delecting, by a thermal sensor coupled to the 
graphics co-processor, a junction temperature corresponding to at least a portion of a circuit on a 
die constituting at least a portion of the graphics co-processor, thereby providing a temperature 
signal; providing, by a thermal sensor control circuit coupled to the thermal sensor, a control 
5 signal and temperature data in response to the temperature signal; and causing, by the host 

processor coupled to the thermal sensor control circuit and in response to the control signal and 
the temperature data, an in crease in the operating frequency of the clock signal when the 
detected junction temperature is below a threshold temperature. 

Park teaches an overheating protection system and method of a processor (3 1 ) the method 
10 comprising: detecting, by a thermal sensor (35) coupled to the processor (31) (as shown in figure 
2), a junction temperature corresponding to at least a portion of a circuit on a die constituting at 
least a portion of the processor, thereby providing a temperature signal (paragraph 28 and 
paragraph 30, line 1-5); providing, by a thermal sensor control circuit (40) coupled to the thermal 
sensor (as shown in figure 2), a control signal (signal sent to 54) and temperature data (produces 
1 5 a "higher temperature value") in response to the temperature signal (paragraph 30); and causing, 
by the host processor (micom 54; paragraph 13) coupled to the thermal sensor control circuit (as 
shown in figure 2) and in response to the control signal (sent to 54) and the temperature data 
(responsible for producing the control signal sent to 54), an increase in the operating frequency 
of the clock signal (Park discloses an operation frequency controller 46 receiving a control signal 
20 from micom 54 and sending a control signal from driving circuit 1 8 within frequency controller 
46 that increases the frequency of the processor 3 1 dependent on the temperature detected; 
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paragraphs32, 33 and 35). Park also has the additional feature of monitoring the heat sensed 
within a power supply (paragraph 1 1). 

It would have been obvious to one of ordinary skill of the art, having the teachings of 
Culbert, Meynard and Park before him at the time the invention was made, to modify the clock 
control methods disclosed by Culbert to use the clock control methods as taught by Park such 
that the host processor controls the clock frequency of the graphics co-processor of Culbert based 
upon the temperature ranges and thresholds via thermal sensors and a thermal sensor control 
unit. One of ordinary skill in the art would be motivated to make use of clock altering 
capabilities based upon the temperatures sensed in a processor in view of the teachings of Park, 
as doing so would give the added benefit of the heat sensed within a power supply (as taught by 
Park above). 

As to claim 18, Culbert together with Meynard and Park taught the clock control method 
for a graphics co-processor according to claim 17, as described above. Culbert further teaches 
changing, by the host processor in response to the control signal (S YS_CMD), altering the 
graphics co-processor clock (column 7, lines 17-41). 

Meynard further teaches the method including decreasing the operating frequency of the 
clock signal below the nominal operating frequency when the detected junction temperature is 
above the maximum rated junction temperature (Meynard teaches forcing the frequency back to 
a first in response to the processor temperature; paragraph 29). 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Culbert et al. 
(U.S. Patent No. 6,820,209 Bl), Meynard (U.S. Patent Publication No. 2003/0229816 Al) and 
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Park (U.S. Patent Publication No. 2004/0088593) as applied to claims 17 and 18 above, and 
further in view of Borkar et al. (U.S. Patent No. 6,484,265 B2) (hereinafter referred to as 
Borkar). 

As to claim 19, neither Culbert, Meynard nor Park discloses the method further including 
5 providing hysteresis based frequency control. 

Borkar teaches frequency controlling method for a processor based upon the temperature 
sensed in the processor and providing hysteresis based frequency control (column 4, lines 13- 
43). Borkar has the added feature of controlling voltage supplied to the processor in addition to 
the clock signal (column 1 , line 66 thru column 2, line 3), 

10 It would have been obvious to one of ordinary skill of the art, having the teachings of 

Culbert, Meynard, Park and Borkar before him at the time the invention was made, to modify the 
clock control methods disclosed by Culbert to use the clock control methods as taught by Borkar 
therefore providing hysteresis based frequency control. One of ordinary skill in the art would be 
motivated to make use of hysteresis based frequency control upon the temperatures sensed in a 

1 5 processor in view of the teachings of Borkar, as doing so would give the added benefit of 

controlling voltage supplied to the processor in addition to the clock signal (as taught by Borkar 
above). 



20 



Response to Arguments 
Applicant's arguments with respect to claim 12-19 have been considered but are moot in 
view of the new ground(s) of rejection. 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL, See MPEP § 706.07(a). 
5 Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
10 will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .1 36(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



1 5 Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to James Sugent whose telephone number is (571) 272-5726. The 
examiner can normally be reached on SAM - 4PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Browne can be reached on (571) 272-3670. The fax phone number for the 
20 organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at (866) 217-9197 (toll-free), if you would 
5 like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or (571) 272-1000. 



10 



James Sugent 

Patent Examiner, Art Unit 2116 
June 21, 2006 
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